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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a complex graphite material capable of obtaining a high 
discharging capacity and high initial charging/discharging efficiency as it is used as an anode 
material for a lithium ion secondary battery, and a method of manufacturing the complex 
graphite material in high productivity, as well as an anode for the lithium ion secondary battery 
using the complex graphite material and a lithium ion secondary battery. 
SOLUTION: The complex graphite material comprises multi-layer particles consisting of a 
graphite core material (A) and a graphite coating material (B) wrapping the graphite core 
material (A) and/or complex particles formed by the multi-layer particles aggregated, of which, 
the multi-layer particles and the complex particles have a graphite surface layer (C) on the 
outside surface, with crystallinity becoming low in the order of (A)>(B)>(C). In addition, its 
manufacturing method, as well as the anode material for the lithium ion secondary battery and 
the lithium ion secondary battery are provided. 
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i!) , ^A7vy^D7 ( (t) S&ftftStffiftSD , 
y*/7a-> ; 3y>'Xri. (*v*75^ny (ft) 
CD ftH©*A/KEE«iiPI«%ffiffl'r*ci:tflft*. 
[0 0 5 1] JMttRLTtt, /W^M^IfflL 

Tfeiibftv>o Lximmmmw 

fc JRftf b£ «fc o T jRttffSfi^lS Lft^t©Tfe^Tt 
*fEW©%JI«:llftt)ft^ffilftCl3^Tffifflt5i:fc^ 
Tf § 0 

[0 0 5 2] a§SHtilE{*^i LTZ-frls&X} 
/S fctt e 7 ^ft if©Sft^*3 * tf fcttES^Sfi 

»»iaj!^siicfto, tt»i©iij**ai»jL, siwssse 

Ud^©$e)ft5lPl±tctF4t5cii:^W^i:ftSo 



(7) 



11 



[0053] mm^immx&zz-ji/vy 

coo54] m7mmmmf$.xfe^mmzm ci 
o x t «fc i/ w a7jctt«tt?* * tf * ©as&aaww 
[0055] M*mm?m^$><D\&E'pt^u£ 

1 /imWTOfe« 0 1 fim<fcDfc*tMI 

[0056] m&w& : ?<m&w&, nsnsa^i 

ffiftttttQjmttftBtt (B) {CftLTO. 0 1-10 
ftt%©fBffl, WfcO. 0 5~3Sl%T*fe5©3bWS 
U\, 0. 0 1 Ri%*SSflDl^(ctt, 8¥#tt©&&#i 20 
SW/h*^fe©fc40, l 0M%*jB3.3J§£f«:H: % 
5 ft3^£IIJGg*ffl©lftJ!|3 tt©{£T£$ 

[0057] ±ieo»ji^ff^?s£-r5ii7kttwi^i: 

ftBBif*S/U*, Stffi7;l/S*, iffl*#-7 
E»3K IBS, BHHEK 'Jh#X *£r:7, »{b7> 

7/l/5**7'fK yax*7YK 30 
a ft«&if©ii*i a^'J^l/-, n7E^U- 

[0 0 5 8] *5Sflt*v>T, «*tt«tt^i:LT, m 
IB©&©£ l ffl^ffiT-, &3 Wicn£©«»»&il£ 

[0059] ^7j<tt»i^firaBfi»*^S{cg^-r^ 
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®MtLT, ^y-tfx h/bxy, 

[0 0 6 0] £fc, liSIStt (A) ££&J|ffittBtt 

ii*©j&ttt4ftu:is£Sfti\ e*t iwttt m «■ 
l < wKFm * lk m manic**) , m 

wee Etta, east iM*a^^ 

[0 0 6 1] *5Bflo*S7tt, Attftfftc, 
§0 c©fc:J6, ftftftStt (A) *3€r!»MB#£Br 

S©T\ *^©J»S%«fc?)J;<#t«i:t« t Tt5o 

wm$mtntLxmtm\c\,z^ muz® 
T-^-rs <: tAws l^o ci©ii^<7)»ift^e^i 

tt5~50fim, <k0$?Sb<(il 0~3 0/tmT*$ 
5o ft*3, s&mtf (A) %#€?H«BH9K{*tt^-rb 

[0 0 6 2] <^*y^5*;I/ftia>*^fc^^T, 

^*y^^*;i/5aa^{i, mm&tt (a) i:ni)tu^ 

(A) 3H»fla«ft;©Sffili: % KJittflOKtfK: 

BEie^ttl^HfiOJBffc J: 0»6n**J: 

* c «W* t < , H^KStf ( A ) Ott7#K««X 
Wt««U4^iifctf»tU\ SMtf (A) ©S 

2 0 %WT{cai^§i: £i)W£ U\ 

[0 0 6 3] tt^JRfBKtffiO 

^ ( («) $mmmm) , ^;7i->* 3 » 

^rA (*V*75f D> (ft) S|) ftif^ffl-TSC 
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[006 4] ±£08A®*?6SfcaA&*¥>lffi UT 
0 2 (a) fe«tt/ (b) fc«KW#HI**t* 

»su\ -rafe-fe, 02 (b) k** 0$eF 

as# (-fy-f-e-x) 1 itatuigfti 3©ps 
a* 1 4 tmm 1 5 %*-r «aa*ffl^Tfr5 c t 

#T?£S 0 COSUcfcl^T* 02 (a) tc^-TJ:^ 10 
@<gK7A 1 1 £fig|5gW 1 2 fcONHcWftSftfe 

mwfflfoi zimiriztthuLKm, mm 1 2 
mi: t zmmm o j& Limr & c t \c & 0 * a j >t 5 
[oo6 5] tr^ a 3 t«aw»i*st 

A^l/^ilttTf 3o -T^fe^s 1, 
ifb3§0i|£1-3P-*-2 2, Jgftffigft2 3®fl@Iftfl| 
2 4 tl«2 5, 7V-K2 6, 7*3 20 

afc#tfafc*llBffflM*2 3fcttliirf SSflfcJBi^T 

[0066] ^*/^5*;waao*fftt, ^ffl-r§g 

^HiB»»»0¥^tt^S©fiT** 2 0 fcWTfcJJP*. 

rta5^*«*fc«i (02) */fl^5it£fcni, lati 30 
F^AfcrtasasHfcojsasa : 5~50m/ s , m 
m<omm 1 ~ 1 o o m m , *&mm 5 ~ 6 0 sho&ft t 

2-£«;ii>gl (03) @£K7A£n 

-*-fc01Sifii§ 1 0-1 0 0m/ s, MSBfF^3 0 

[0 0 6 7] ttc, tii/'rz.fijmmv&mm, 9BM 

mn, wmmi &m\t^ BsmzEomm 40 

[0 0 6 8] <3SIjnil (H*Hk) >**/<5r = rt;l/ffi 

HftStycli, 1 3 0 0X,mtmtL<, ckD» 
S L<{4 1 5 0 0°CW±Tfe§o ±Ht±, SlCffi&tt 
j ?«HB0#**IB<*«j&!p6 3 2 0 0°C»£&D, J? 
£L<tt2 8 0 0~3 000'tT*&5o C0<fc?&iSS 50 



(CO. 5~50h, 8ft U<t4 2~2 0 hStaJft-TSilt 

e©n& v {bg^wr§niaa^^t#3 c -ess. 
[oo6 9] mwrnsmmmmmmicz 

0. XftKftlifflr&lc&tfSda !3J:ffLc«aft« 

(C) ) *tU illli, K*SStt08tfclE«, -ft 
fk t T*3 D SffiflJKtf ©&TiE f fc < < , t tcmm 

[0070] *i8w©a^iiiaH«fl©R«[t4, fie*a 
ssBft*«wf*. «*BKttH*f (b) , mmm 

[007 1] *58^<Da^jia)»H»(i, 

[0072] <u^ i >A-r^-yz:^Sft]i>uf-^A-r* 

[0 0 7 3] <^S>*l8Woa^HIBJl*rfifr5*5 

ftH^tf Setoffs ^^7-fen«fsj 6 tiJPB $ ft £ 
[0 0 7 4] tS^iiB#ttt, II^HfaS0$4tc|o^iJ 
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t! - y r y , # u f h 7 7 /l/* o xf- p y H© 7 v 

mm, tf'Jx^bx #y tob7;l/=i-;k 

7 £ ~7x y ^ / <- % t h fc it fs -> ^ TvHz ;b a - 

*S£»Jtt, 1$, tffi^JO^lf 1~2 0 

[0 0 7 5] H®&#Jltt, JlftWiai, #ft$fc«fco 
^t5Ci:fc±oT^1i^PJ*H«!U cofti^S 10 

5c -^-7 Hi, RSM^S+tf-ICTa 0 0-3 0 0 
0 r pmSft-eJilfWScfcfc J: OHiW-Si: 

•So 

[0 0 7 6] f; ft, *«fl©«^«tfB»*f» 
£, ^V7otf/l/7/l/:3-/l/^©$8^T'iI£, tlSL 

>^©7*y}R^»flil&5lc*Si/'>(i*;V**^>tf-;l/-b;l/ 
n-z^©*iStttt*gS"J%x N-^;l/tfny KX 5> 

-racist So 

[0 0 7 7] *5^©«£IS^tt8fc*S£*J©sato 

JtP6*5^ffi^a"J**«ftKS6^-rSIS©» : fliJ*» 1 0 30 
~ 3 0 0 fi m ttZVtfM^'e&Zo 

[o o 7 8] $fc, msmm, msmmmt, 

#yx^U>\ #U lfx;l/7;l/3~;l/4H©«Hlg|»*fc 
*«3S*U &SrtT-*y h7U7«UTJ&£-r§ 

[0 0 7 9] ftC&fltV£$J8Lfc& 7U7inEH© 
E»*fT ^ t , ftfidftll i: lift f: ©&«&«£ £ 5 

[0 0 8 0] *S6WOUf-«>Al'*y-^*M!fC43V^ 
3 0 £«*©»#«:, ?Ift©ii£, 5~2 0/imgJS^ 

Hat***. 

[oo8i] <m>~Emmn aEwsvm) tbx 

it, 3fe#»0yf-«7A*K-://KK-7LHSfc©* 
a«tS©*W$Li/> 0 ^©£?ftlE}Igtlft£LT 

(4, y^7i^tl$#ll?{fcft, W&&mi})te7y 

m rtfyvLMitifo (V« 0 5 , V 6 0,:. , V* 0 50 
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4 , v 3 o» «: if) *j:tf*neoyf->A^b^ 

-|Ra:M, Moe Sh (S*XH0^X^4, 

©#S£St) Testis ^x7U;l/*@{t^ gft 

& mmmm%zm^zzttfx*%% 0 
[0082] ±iBy^7A^i^TOk»i, y^ 

8W±©l&£K£@$Lfcfc©T*&oTfe<fc<,\, 'Jf- 
9&^a&ftMMMfe& ^ftWKtt, 3 : L i M 
(l).-p M (2) p Oz (3* P tt 0 £ P £ l ©EH 
©StfflT'fet), M (1) , M (2) tt'>&<fcfc-a© 
l^l7t^?>ft§o ) fcSWiS : L i M ( 1 ) 
mi M (2) q 0« (£tfQfctO^Q^l©«ffl©8tfI 
T'feO, M (1) , M (2) ti'>ft < £ $>-m<DW®& 

[0 0 8 3] ±f2^(C*3^T, MT'^ftSiUMS^ 
jflfcLTli, Co, Ni, Mn, Cr, Ti, V, F 
e, Zn> AK In, SnWW^tU !?IL< 
ttCo, Fe, Mn> T i , Cr, V, A 1 X$>%> 0 

[0084] y ^ 7 Ltmmmitmmm 1 1 

Xlt, LiCoO 2 ,S:LipNi 0 Mm 0 2 (M 
tiN i &mt< ±IS1^^1tc^, »SL<(iCo, F 
e, Mn, TU Cr, V> A 1 *»6atfn*^4< i: 
0. 0 5^P, 0. 5^Q^1. OT'feSo ) 
■e^ftSy^Ajf^fcii, L i N i 0z , L i M 
nO z , LiMn 2 0< ftiftf^f5tl5 0 

[0 0 8 5] ±ta©y^7Aa ; pfi^s^fb»ii, 01 

Li, a«^a©IWh1l!*fctt*a«:tll»JSSi: 

T6 0 0°C~1 OOOICCiajglBHT'ii^-rSCilfCj; 
D^5Cfc^1?tS. ft*5, tii5l0fiH:IWb*Sfcttia 

[0 0 8 6] C©*5ftjE«*»C«fcoTiES*a*r 

*(*4-r«fc»©in»i <t 0 ft 5iEii^§ij^«m©M 

BIlffiTf«*o IWtLm ^188, USB 

[0087] aaftoawttwcRjesti-f, ««, $» 

5VHi^7">a, x*x/OF^^;m©fHtt§©fc© 

A^fflt^nso w*fcf, mnittixit, 7;i/5-7A 

So ^©Jf^L-m, 1 0~4 0 /im©&©7bOTT- 

[0 0 8 8] *fciE1i©Ji^feftffii:|p|«fc, Eg^iJ 



I 



(10) 
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ft, Se.fc7*l/XtaE«S0Eg*?ToTfc«lbfci,\, C 
tit J; 0 Eg£#Jl^-j.^»cirift«l£n 

[0 0 8 9] ^Mcifc^T, W±©=fc?&fMS3J:tf 
IEg£ffMt 5 (CIS LTtt, fi^£&©»ftffl^iB»M 

[0 0 9 0] <18?ft>#fgH£©g7^iW*yz#t 
T^5®B®ifi*ffl^5C4:^i?t5o MAtf, L i P 

Fi , L i B F< , L i As Ft v L i C I 0< , Li 
B (Ce Hs ) « , LiCK L i B r, L i C F 3 S 
0 3 , L i CHs S0 3 , L i N (C F 3 S ) 1 , 
LiC (CFs SO2 ) 3 , LiN (CF 3 CHz OS 
O2 ) 2 , L i N (C F 3 C F2OSO2 ) 2 , L i N 
(HCF2 CF2 CH2 OSO2 ) 2 , L i N ( (CF 
3) 2 CHOSO2 ) 2 , L i B [Ce H 3 (CF 3 ) 
2 ], , L i A 1 C 1 4 , LiSiFe ft£OU?">A 
ttftHSffl^SCfcjV-p* -So ftfc, L i PFt , Li 20 

bf, *m^tt£D^>c,»ib<ffl^e.n^o #* 

^jSifttf 0 . 1-5 mol/L tfjfft b 
<, 0. 5-3. Oaol/L tf«fcD#$U\, 

[0 09 1] ±iE#*WBKl±, «*©^*t8l»ffii:L 
IWBKfcUTtJ;^. M#©1§£, #7k«)BH*ifitt, 

§0 30 

[0 0 9 2] «3&0^7jc«jRgffii:t 5 *&tti, 

F> 5>;»*-/l/a-#*-K v>x^;l/£-#*- K 
1, l-£fcfil. 2-^F*->X#X 1, 2— >* 

xF+^x^y, rFvt: F*P77>, 2-^f;l/rh 
7tFa77^ y-77-u?>7Yy, 1, 3-^** 
Vv>, 4-^/l/-l, 3->*^V7X 7X7- 

>, 7-bFxFU/K /□e^xhU;K *$»HJ;« 
^/k ^-rSrh7^f-/k xFd^*x S>*f-;l/# 40 
;bA75F\ N-^^l/tfaUFx S»x?-;k FU 
*f-;Mvl/F*;M-F, xFa-^y-ifx Wc*W 

f h\ 3-^;1/-2-#*1t-V'U K>, 

F > ^ 5 c i: T? 1 5 0 

[0093] mmnm*nft : ?-m*nmn 



©V F »J tT&ttt LTfi, ^Ux^Uyt+tf-^F 50 
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^ *.©!B«**©x— f ;W6ifi[^ # 'J y 2 * g u- 
K^e , xgr>7;l/^7-('F-^+)-7;Ftn7 0 PlfU 

ttOftSSfrfc, #U tfnjfy7W7^ F-fttxg 
r>7^7^ F-^-9-7;l/^a7Dif U>&m$W 

[0094] cnscs^sftiism, saBw* 

JgJJ, 0. 1 ~5mol/L AfSU, 0. 5-2. Omo 
1/L #<fcD#£U\, 

[0 0 9 5] C0*3&@ft«#H0HiB£i£fcLT(i 

[0096] ifc, aaiES{**i»a*©iSKo9j^fi, 

l 0~9 0Ki%tf#S L<, «5t»*U<tt^ 3 0 

~8oai%T-fe§o 1 o~9 osi%T*fei>i:, «a 

[0 0 9 7] *58W©yf-«>A^*yr*l}i!iii, -b/^ 

« (i , . # U x^ U> « <k tf $ U 7p If U > 
[0 0 9 8] *fflR<DV?$L'(*y-%.9.mK.l8^T 

Tt,«t^, cojc^ftniMJW^astiiffl^sy/i/i 
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[0 0 9 9] £6tC, *ffli<DV?*7l*<<*yZfflm 

7 ;!/ A H k b TcMm 1 1 £ c i: 1 7- § § . 
[0 10 0] . 10 

[oioi] <nm&m^-xh(Dmm>w&^ntt 

t>£ l 0ll%<DfiJ-&T\ N-*f-;l/£ny F^tiS 

SJtffl^Tfi^U *ffll^T 2 0 0 Orpin 20 

T» 3 0 »Hit&U h «HH 

[0102] <^ffl«ii m® o^jg>±ie©ts^ 

£ 6£jW? 9 OlClcj!iPj»LT»fiiJ%»«*-&TSeft 

-TVxtcfc ? "draff U S6fc*HSi:-8icitgi 
5. 5mm©P3JBtt*cfT-Sffi< c i:^. flfB^&4:«M 
f*7 bfc«*Lfc*M^#JJifr6&3ftfli«« (£«) 

[0 10 3] <WS©«!Jfi>Uf">^JKfS^ -yfr 
Mdftttt, IftSl 5. 5 mmORS-hJcfl-etfeif ^ 

T, -y^r;l/*y 64***1* (7 a) fc, 
Mc$gLfcU^A&II?§fr6&&flffi4 (IS) * 

[0104] <Sj»K>7 , Dei/y*-jj?*-h i o 

ol%* xf-l/y*-jj?*-h5 0 ol%*3cfctf^x^;l/ 
h 4 0 ol%<8ffl£<E>g£igj£fc, LiCIO, * 
lmol/dm 3 t£3lJg?ig8¥£-ti\ b 
fco £ 6 nfclMdtUSifcfctf U 7°n e U y£*L«*fcS 

[0 10 5] <I?ISffl*^©S3i>i¥ffiffl*ffii:tT, 
Hlt^fcfeO, HgA'^l i:fl«ffi3i:H:, ^© 

IC, - y+A/Zy h^6ft5*lft7 a, U^AfSJ: . 



30 



40 
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§ # * >sr *ttffl%«!JS U fee 
[0 10 6] iWWHSgtt, WB«MI*fflIS*fc-t 

Stt7 afc!BiitUfc#tt4 fcOlffllcttA,T*8«Lfc^ 

7^1 fc*^3fc©JMW*IMMf*$-y h6^/rb 

ttSffffllS (MM) 2t, U 

[0 10 7] W±©J:^fcLT^jg^tifcfFffifflt?f!!{c 

<7cJft*tSI&> 0 . 9 ■A©«ftlK?BK«J9E3U t 0 mVfcl 
* 3 $ T3e«JlOT*fTV\ SHMJEtf 0 raVtcl bfcB# 

0. 9 nk<DnMHT\ 0iMEtf2. 5 V 



(%) = (Mivjtjwiwmm/ 

l ^-Y^yl/C^ISD x i o 0 

[0108] i gSfto 

©a«§i (^/g)bmmmmm (%) ©is 

[0 10 9] ^V>T?> ZZZV-JfJlkLr, miiMt 

t'M*^ (%) = (m2^^^>i(Dimnm/m\ 
■y-jtJMDmmnm) xioo 

[0 110] Sfc, ctibQMHHktttfflclk 1 ^ 
^;Vfc|31-©^ffT'i 0@^3SWI*«»)igU astff 

Winvwte. (%) = (^i o^^^;kd^«si/^ 

l •9--f^;l/©ft*§l) x i 00 
[0 1 l l ] «m6©stSI*^S©lSffifiA^ l - 6 g 
/ c m <D%£ t 1 . 8 g / c m 3 <Di%£<D%ft?tl<D 

wimnme^Tftofco 
[oii2] (Mmm\) 
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Q\mm ($0 n, pk-q 

L) 8 OftlgPlCftLT, ^111 (T^axrt/Ui, 
fcffl^T, a-;l/^-;l/tf'yf-(D?gl!!iTt^b/co 

[01 13] mnmsmmmim, mm 

W&ftM'- 4. 2R196 

QI (*/U : . 9 611% 10 

*Mb£ (*h?H£) : 4 4 5°C 

ftfc, 86ftfcltt^lM&1IIIBf*fctt, 

if 7 ^©i&wptf 5 o mm®, xt&mm 5 0 mm® 

[0 1 14] c©lliBMffift%»a03l»5Wt*fflv^T«» 

t5HfilaA?£0 2 (a) fccfctf (b) Kfllig^f^Ay 

^5*;Wffl®Btl (*y*95^ny Oft) SL 

9 (imT'^ofc 

[0 1 15] O^T% ^A/^5A;bSailLfcH^t 
MftNTOBfteJIli^fcAffU «tB©HHK 
yj-X%3t*UT3 0 0 0rT5*HfclJftUTlttfl: 

fcB*iMaKtt? 1 g afc 0 ©»«ss (m a h / 
g ) , mmmxsm (%) , Mmmm (%) , * 

[01 16] guc^ns^^c, j»jixi#e>ft 

[0 117] WJ2) 40 

<H«BiHftttlOM«l>¥*§«S[ ; ?S3 0 fi m*J:tfWI8» 

0. i %mKmm^m^m%± : f- wmm 

6 0 m/ s T?jQaWp|ffl 3^0*ftTf«ia!tS C 
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TOiiW 2 0 fi itu TX^Mttf 
1.8, XiatftlelSfffitc.fcS^SttA^daB =0. 3 
3 5 5 nm, L c = 8 6 nmT&ofCo 

[oi is] $/t, mnrcmmm-mmmm 

[0 119] <«^H»MBftOfiil>»f^*tt4 0 

Sl%#£tS:3-;l/*-/l/ey* OHMFBft (SO 

S, PK-QL) 4 2Sl$K:*-;14«}|&5 8StS50 



KftffitJlftiitifflg l 0 OSigPOfJ^T'SAt, l 5 

0 °CX* 3 0 ft, *rt£E* 5 0 mm H g T'll 

[0 12 0] ff&n^tt»itt«Bft8tSBic3'E4KL 

T, ^gttJ?X«BiTKlWIEil*** 4 5 0°CT'2 0B# 

[o.i 2 1] \mmtt-t\<z-fr\zv*wm 

IgftftBtt : !ffilftft= 2 0 : 8 0 tt\ 



JSStifco 'JMp a p<D*ffgftfi{i l • 8Stt%X&0, BU 

Btt»#tilft6. 2 (0. 7X0. 8 + xX0. 2 = 
1. 8) HS%fctt»Stl5 0 CftfcttU Jt«ffl<03 

-/I/* e -y ^^<D*34ji^ 0 a p©Sllftltt 6 . 0 

[0 12 2] «^ffl*«BS*»»«T*)SI»Lfco »»U 

[0 12 3] <^*/^5*;WBa>^"e, JRtttQB 

f*^ia3 (a) (b) fc^t^a/frsaji/jaagfi 

llli H7i»Oiafi 2 Om/s, ^3^130^ 
@$EF7^i:rtM«(D2gSl5mm<D^ftTT\ E 

9»©*»MBfl0W$tt?£li 2 2 ji m, 7X^^ h 

[0124] <ti^ni}atfi4©Sii>^^\ 

5*;l/JaaLfcHiBS(IBft*a^5otfK:?l5*b, 5 
O(£cDJiH{C3-?X7U-X£7EliLT3 0 o CCT* 

?gti2 2 (im, 7X^^ hirtt* 1.7, tt^SKi 
0. 5m 2 /g, ttfffiiil. 0 2g/cm 3 X*3bo 
/Co XiSj£ft[5ltjT?£tc < J:?,ISB B B'l4(id« K =0. 335 



(13) 
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7nm, Lc = 8 8nm, 7V>^JtffiC«fc5Rffltt 

o . o 8 t'feo fc. es 4 ^jg l msmmwm 

[0 12 5] (HM?IJ3~5) mfiW2 7ffll/^c3-;l/ 

-yaffil 0 0f»g|5<7)ttyc, ^aMMfflfe** 
U*«B ( TAEROS I L300J , B*7xd^ 
(80 8L 7 n m) £0. 5gl«PbT 

[0 12 6] SlK^*nSJ:5te, Hji#lJ 2 ~ 5 ©*l 
(3 7 2mAh/g) (Cjfil^t^l^l^U fro 

LfcHWJ3~50SJSB?t^W^fr^^o liat/cH 20 

[0127] atKtn i ) mmm 1 1 cifstuigf*© 

m&lc, * is J >r 5 *;l/fflS*ffiSfcfr o fc«tt«£ 

cx\ mLTcmm®*n& mm^mbx^ 30 

1 9 fimfClUEU S&K*ft*ffl^TfMBffl« 

[0 12 8] aifc^*tl«*5fc, ^ij/^^tum 

IXIZ, M8^M^fr^L</h$^ OT^lfr 
tL<±ft\) o ft*, WIW 1 ttJt«HM 1 fcJt^, R 

ffifr^f < , nfas»H(D^ffifriiRWicfgis B B B {i:$n 

T>3©frfcfr3 0 

[0129] (nam 2 ) 1 1 m vfmmmn 40 

^»«%«^T-fftfrofco ^CT\ H*bfcJH£ft# 



W H 2 0 0 3 - 1 7 3 7 7 8 
24 

[o 1 3 o] a i fcwsnsisfc, *^(D#ir-fe 
s * * y = *;i/«ia*fli$ ft i^t^j 2 7i4, mm 

[0131] at«0»j 3 ) %mm 1 jc^t, y 

5 *;l/tea%«| LfcHiBfiattft*, 3 0 0 0 tT-ttft 
<, 1 3 00t7\ 5^r B 1iDlL, *IffiStflcmi 
iafr fi&Z ttTV S ?MgftK*m£S!& L Tz 0 $ 5 fife 

ft 1 \Z7f<$ o 

[0132] ai testis* 3 mfMa^sss 

ft^Jt«0!l 3 tm©£Ettfrffi<, »«S 
[0 13 3] (Jt«0!l4) £«to£838#*#a;ft^ 

$2/im) ^m^iji tattle**/* 5 an/Saab 

JW*tt%WiLfe 0 l«HbllE43J:tF«tttttt«S l ICS 

sa«ai*fr/j^?t> GFRiisi»i««**v>) . s/c, s 

[0134] (Jrb^fJ 5 ) ^KWt»»»*^S4lr^ 
$2/i m) *ffll,v£, i j:^icff|fffl«tt«^ 

a i tst. ft i (c^$n§ =fc 9 ^niB^fflr 

[0135] (J:b^f?y 6 ) UMiJ 2 fc W CM& v Huig|*© 

m&Shic , ^ * / >r 5 *;l/©a^l$ ft fr ^ W^ti, 
*3J;0«^^tt^!¥ffiU/c^*^ l }c^1" 0 m l (c^ 

$fr/jN$V> (^RjjiSlfr^t^) o ftfc\ ^«2 

{*, tbi^6icit^R{gfr*§ <, guawtrsoftffifr 
i^wtfgig B B B {i:$nTi/^©frfefr-So 

[0 13 6] 

[ftl] 



(14) ' 1#M 2003-173778 

25 26 

$k i (?« t ) 











y ± J 








nig 






Q I 














v. to; 


CM) 


(96) 






SfeffiJ 1 






J u 




n 
V 


4 . c 














ft 0 


tn 1 


ft 


0 . i 














8 0 




0 5 


1 R 
o . o 


0 ft 


& *) 










8 0 


SUBS' 1 ;* 


0. 5 


6 ? 


9 5 


& 0 






3 — /L^-Jl/fc'-y* 




8 0 




0. 5 


8. 4 


9 2 






\mm\ 


3— /i^-jm-y* 1 




0 




0 


6. 0 


9 6 




I) 


Jfctttfll 2 






5 0 


/<£b 


0 


4. 2 


9 6 


fcl, 


I) 








5 0 


ttU 


0 


4. 2 


9 6 


$> 0 


2) 






v >** 


1 0 0 


feU 


0 


0 


1 0 0 




3) 


it«^J 5 






1 0 0 




0 


0 


1 0 0 


lit 


3) 


turn 6 






6 0 




0 


6. 2 


9 5 




I) 



2) mmuuk^i 3 o or 

3) mm%fte>KfrQ^?m®zm 9 



[0 13 7] * * [«2] 

Ml (*co2) 





■Kfttmntttt 


mourn 




XSUEftHItt (run) 


7 -7 > 


®M®&: 1. 6 g/cm' 


nmm&: i. 8 g/cm" 




Lc 


(mAh/g) 


(96) 


(96) 


tt 

(96) 


(■Ah/g) 


(96) 


(%) 


mm 

(96) 


XthMl 


0. 3 3 5 8 


6 5 


0. 1 2 


3 6 5 


9 4 


8 8 


9 3 


3 6 4 


9 2 


8 5 


9 0 






0. 3 3 5 7 


8 8 


0.0 8 


3 6 7 


9 4 


9 1 


9 4 


3 6 6 


9 3 


9 0 


9 3 




£ft0]3 


0. 3 3 5 7 


8 9 


0.0 6 


3 6 8 


9 5 


9 0 


9 4 


3 6 7 


9 5 


9 0 


9 2 






0. 3 3 5 7 


8 5 


0.0 9 


3 6 6 


9 6 


9 3 


9 5 


3 6 6 


9 5 


9 2 


9 3 






0. 3 3 5 8 


7 6 


0.13 


3 6 4 


9 5 


9 0 


9 4 


3 6 4 


9 4 


8 8 


9 0 






0. 3 3 6 0 


7 5 


0.0 3 


3 5 9 


8 0 


8 0 


8 8 


3 5 9 


7 8 


7 1 


8 4 


1) 


JtK0l2 


0. 3 3 5 8 


6 5 


0.0 4 


3 6 5 


7 9 


8 5 


8 9 


3 6 4 


7 6 


7 3 


8 5 


I) 


it««3 


0 . 3 3 6 7 


3 8 


0.3 2 


3 0 5 


9 5 


8 3 


9 0 


3 0 2 


8 4 


7 8 


8 7 


2) 


Jttfc#J4 


0 . 3 3 5 6 


5 3 


0. 0 2 


3 6 9 


7 8 


6 5 


7 5 


3 6 8 


7 3 


5 2 


5 8 


3) 


JtttMS 


0 . 3 3 5 6 


5 3 


0. 0 2 


3 7 0 


7 2 


5 8 


7 3 


3 6 9 


6 5 


4 7 


5 4 


3) 


it«PJ6 


0. 3 3 5 7 


8 9 


0. 0 4 


3 6 7 


8 5 


8 6 


8 9 


3 6 6 


8 3 


8 1 


8 5 


I) 



1 ffflft&ctt^gfcSILfcfcjfr, St9#L/siro. **«fi:JMMKt*4*ic#*n**ic8»Ute(i 

2) Mifi{fcSgA< 1 3 0 0 1 

3) Htfil!iJE#©ttb 0 <c3EMJy&£«ffl„ 



a^MWf4 ; 5rffl^6U^7A'f^yzi^1ifflfflft1i 50 [02] (a) tt*SW-pffl^S^*y^r5*;Waa 



[0 13 8] 



(IS) 



27 

[03] *5fflBTfflv»*fl!i©^*/^3*;WBlSl 
[0 4] HffiM 2 K: «fc o T«ifiSnfc«E^M««»» 

2 

3 ftgft 

4 ft® 
5 

6 t&BfiT.'rv h 

7a, 7 b 



10 



HF^2 0 0 3-1 7 3 7 7 8 
28 



* 1 1 EKEK^A 

1 3 HgffiMBft 

1 4 ifii 

1 5 mm 

2 1 S^K^A 
2 2 P-#- 

23 mmmfo 

2 4 IISH 

25 

2 6 71/- K 
2 7 Xr-£- 
2 8 h 



[01] 



[02] 



mm 





7a 





(a) 




(b) 



13 




(16) 



fgfl2 0 0 3-l 7 3 7 7 8 



114] 




(72)5PM 3$V CM 

=^1*^ JW"t«*BIIKWr 1 JIMS 

s HUR1 : «miti*K/lW«r 1 «fi JIMS 

JKSiBfttfflKJigfcifcraTi i#3^ 7 

(72)%B#g ffltt -1 

JftK»ff^fflK^lftlfce3TBl#3^ 7 



F 



4G146 AA02 AA19 AB02 AC15A 
AC15B AC16A AC16B AD15 
AD23 AD25 BA02 BB11 BC02 

5H029 AJ02 AJ03 AJ14 AK02 AK03 
AK05 AK08 AL06 AL07 AL18 
AH03 AM04 AV05 AM07 AM 16 
BJ03 CJ02 CJ08 CJ22 DJ17 
HJOO HJ13 

5H050 AA02 AA08 AA19 BA17 CA02 
CA07 CA08 CA09 CA11 CA16 
CA29 CB07 CB08 FA18 FA19 
GA02 GA10 GA22 HAOO HA13 



